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12.0 Methods of Assessing the Biological Integrity of Surface and
Groundwaters

12.1 STREAMS

12.1.1 Bacteria

The coliformgroup of bacteria is the principal indicator of
suitability of a water for domestic, recreational or other
uses.

Coliformbacteria are anal yzed at the Public Health
Laboratory using the menbrane filter procedure. Coliform
densities are reported as nenbrane filter count per 100 m
12.1.1.1 liformBacteria

A EQU PMENT

Col l ection bottles for coliformbacteria (approxinately
100mM). Sterilized and treated with sodi um thi osul f at e.
These bottles are available at the Public Health Laboratory.
B. COCLLECTI ON

1. Do not rinse the bottle ! Fill the bottle to the
top of label, and cap tightly.

2. Conplete the infornmation required on the bottle
| abel and enter required data into field notes.

C  FILTRATI ON None
D PRESERVATI ON

1. Bacteriological sanples should be iced or

refrigerated at a tenperature of 1 to 4 °C during
transport to the | aboratory.

2. Fecal and total col i form sanpl es shoul d not be held
nore than six hours between collection and initiation

of anal yses.

3. Care should be taken that sanple bottle tops are

not immersed in water during transit or storage.

E.  PRECAUTI ONS
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1. Wen sanpling surface waters, try to collect the
water froma depth of 15.2cm (6in), while still |eaving
roomat the top of the bottle for mxing. Avoid
surface scum Do not touch the insides of the bottle;
keep the hands near the base of the bottle while

sanpl i ng.

2. Do not collect sanples fromspigots that |eak or
contain aeration devices or screens. Flush the spigot
for 3to 5 mnutes before collecting sanples. Renove
the cap aseptically fromthe sanple bottle, hold the

bottle upright near the base, and fill without
spl ashi ng.
F.  QUALITY CONTRCL None

G SPEC AL | NSTRUCTI ONS

Conposite sanpl es are never coll ected for mcrobiologica
exam nation. Data fromindividual sanples show a range of
val ues whi ch conposite sanpl es shall not display.

H REFERENCES None

I. PRQIECT: Intensive Surveys, Drinking Water
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12.1.1.2 Fecal Streptococcus
The norrmal habitat of fecal streptococci is the

gastrointestinal tract of warmbl ooded animals. Therefore,
the presence of fecal streptococci indicates fecal pollution.

Fecal streptococci have been used with fecal colifornms to
differentiate human fecal contamnation fromthat of other
war m bl ooded ani nal s. In the past, a ratio of fecal coliform

to fecal streptococci greater than 4 indicated human fecal
contamnants whereas a ratio of |ess than 0.7 suggested
contamnation by nonhuman sources. However, for various
reasons the FOFS ratio is not recomrended by Standard

Met hods 18th Edition to be used in differentiating human from
ani mal sources of pollution.

The field collection protocols are the sane as for total
coliform
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12.1.1.3 Iron and Sul fur Bacteria

The group of nuisance organi sns coll ectively designated as
iron and sul fur bacteria have the ability to transformor
deposit significant anounts of iron or sulfur, usually in the
formof objectionable slinmes. They are studi ed because iron
and sul fur slines nay be a problemin water treatnment and
distributions and nay be bothersone in waters for industria
use, such as cooling and boil er waters.

Iron bacteria may cause, or be associated with the fouling or
pl ugging of wells. Tenperature, light, pH and oxygen supply
are critical to the growth of iron and sul fur bacteria.

Under different environnental conditions sonme bacteria nmay
appear as either iron or sul fur bacteria.

Iron bacteria appear as masses of brown slinme with tinges of
red. Iron bacteria nmay have an unpl easant odor. These
bacteria obtain energy by the oxidation of iron fromthe
ferrous to the ferric state.

Iron bacteria are identified with a mcroscope shortly after
collection. Settle, centrifuge or filter sanples drawn from
wel | s and exam ne sediment mcroscopically for filanents and
iron-encrusted filanments. For additional information, refer
to Method 9240 for Iron Bacteria, Standard Methods for the
Exam nati on of Water and Wastewater, 18th Edition (1992).

The bacteria that oxidize or reduce inorganic sulfur
conpounds exhi bit a wide diversity of norphol ogi cal and

bi ol ogi cal characteristics. Cne group of bacteria

anaerobi cally reduces sulfate to hydrogen sulfide and is
single-celled. Another group uses hydrogen sul fide for
chenosyntheses and is purplish green in color. Qher groups
may be filanentous and cl ear and aerobic. The nost inportant
sul fur bacteria are the sul fate reduci ng bacteria as they
contribute to corrosion of water mains, and to taste and odor
problens in water.

To collect sulfur bacteria scrape fromexposed surfaces or
sedi ment and exam ne nmicroscopically. For identification and
additional information foll ow Method 9240 for Sul fur

Bacteria, Standard Methods for the Exam nati on of Water and
Vastewater, 18th Edition, (1992).
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